Rapid detection of columnaris disease in channel catfish (Ictalurus punctatus) with a new species-specific 16-S rRNA gene-based PCR primer for Flavobacterium columnare.
A 16-S rRNA gene from the chromosomal DNA of the fish-pathogenic bacterium Flavobacterium columnare (formerly Flexibacter columnaris), strain ARS-I, was cloned, sequenced and used to design a polymerase chain reaction (PCR) primer set. The primer set amplified a specific 1193-bp DNA fragment from F. columnare strains but not from related bacteria, F. psychrophilum, F. aquatile, F. branchiophilum, or other bacterial pathogens of fish, Flexibacter maritimus, Cytophaga johnsonae, Edwardsiella ictaluri, E. tarda, Aeromonas hydrophila, and Streptococcus iniae or from the non-fish pathogen Escherichia coli. The PCR reaction conditions were optimized to permit detection of the organism from agar plates, broth culture, frozen samples, dead fish tissue, and live fish in less than 5 h (8 h, if the more sensitive nested PCR is used). DNA was extracted by a boiled-extraction method or by commercial column purification. The PCR product was detected at DNA concentrations below 0.1 ng and from as few as 100 bacterial cells. Nested PCR using universal eubacterial primers increased the sensitivity five-fold, allowing detection of F. columnare strains at DNA concentrations below 0.05 ng and from as few as 10 bacterial cells in apparently healthy, asymptomatic fish. The efficiency of this primer set was compared to the 16-S rRNA gene primer sets of Toyama et al. [Fish Pathol. 29 (1994) 271.] and that of Bader and Shotts [J. Aquat. Anim. Health 10 (1998) 311.]. The new primer set is as good or better than the previously published primer sets for detecting F. columnare in all samples and under all conditions tested.